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ABSTRACT 


Gill nets of two different mesh sizes were used to capture adult 
chir,e.eok sa1morl (Orlceorhynchcls tshawytscha Walbaum) to estirnate 
total escapement using mat'k and recaptl.tl"e techrli.ques. n to:.tal of 
517 chinc.e.k .alme.,o was tagged, firl-clipped and t·'el"ased. Nil"lety
five marked fish wer'e subsequeYltly recovet"'ed ft"om a total of 
1., 186 cat"'casses examiY'led 1:ln the spawY'li'flg g"",'c'llnds. 

Tag loss was estimated at 27. for Jaw tags, 30. for spaghetti 
tags, and approximately 13. for fish which had lost both tag 
types. Approximately 8lK and 78. of the fish which lost Jaw tags 
arId spaghetti tags, respectively, wet'e males. 

No significant difference in the rate of recovery among different 
lerlgth categories or betweeY'1 sexes was fOIJY'ld, )'"1 or was a 
significant difference found in the recovery rate by recovery 
date or betweerl at'eas examirled. A sigrd.ficarlt diffel"Emce was 
detected hCtwevsl'"', iY'1 r'ecovery rate by date of '\'"'elease. Du.e to 
-the low YH.tmber of subsequeY'lt recclveries fr'om these few ea1""ly 
releases, a population estimate stratified by time was not 
attempted. 

AYt adjusted Pete't-'ser-t estimate of 6,,404 chiYKlcd..( sa 1mOll", with a\-l"1 
apprclximate (:35'Y- cOY",fidell"lce il""lterval elf ± 1..,103 fish was obtaiYJed .. 
Art ae't-'ial CE?l"t$US fl()wr, u ..ndel'..... fair survey cCrY",dit iOY-ls dut"iY'lg the 
pet""iod of" peak spaw"I"'ling c3CCClUl""lted fccr 20 .. 5Y- of the populat iorr 
estimate. 

Overall mean timing of the chinook salmon run in the Chena River 
was estimated to be 22 July with 50~ run passage occurring on the 
same date. A slight difference in timing by sex was observed. 

The chinook salmon spawning population was composed of 6 age 
gt"'OIMtPS ft'crm 4 brcacld yeat"'s.. Berth males a'lY"ld females WEH""e dorniY"lated 
by age group 1.4 (75.3K) with females being the most predominant 
(49.6'1- versus 25.71..). Females also p't'edc1mil""lated \::\ge g,.-'CIUP l.n 5 
while males dominated age group 1.3. l-he chinook salmon 
escapement male-to-female ratio was .?stimated at 1.00,1.38. 

KEY WORDS: ~hi'r"lo'::.k sa 1 mOl""l , hJYtCSlr~I:!chus tshawyts~.ha, pCfpul.at iorr 
estimate,) ma}""'k and 'r"'ecaptlll""'e, escapemeY"lt, aerial 
census, Yukon River, Tanana River, Chena River. 
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INTRODUCTION 


The Yukon River drainage is too extensive in size for a 
pl'"'act i ca 1, compl et e escaperney,t erH..lmeY'at i CrY'1 Pl'"'c:q;p"a),11 cJUr'" i 'ng i:\'f'ly 

given year. Consequently, low-level aerial surveys h~ve been the 
pl'"'imary methcld used to obtairl escapemeY'Jt iY'lfcq·...mation 0'(, sa 1 fl10Y"1 

stocks throughout the drainage. It is H',l"'fOWn hc,wever"', the.t aet"'ial 
surveys ur,del'"'estirl1ate total spawr,8t... abu"f,dal'"lce due to the die-off 
of early spawners and arrival of late spawners (Bevan 1961, 
Nei Iso:,r, and Geen 1981, Cousens et a1. 1982, Bat'te,r, 1985). As a 
consequence the existing data base on chinook salmon reflects 
tre....,ds i)""1 escapemeY'lts based UpOYI ra1a'eive abtO"ldance of spawner"s 
but does not portray total escapement abundance. A need exists 
to develop expaY'lsic,rl factor(s) which caY'! be applied to ae"r"'ial 
survey t"'esults iFl cll·...der to pt"'clJect total spalo',mirlg a bUYII::\aFlce .. 

The Cherla Rivel'''', or,e of the most impCtr'tarlt chiY"ICtok salrnorl 
producing streams in the Yukon River drainage, was selected for 
study in 1985 ar,d 1987 (Fig'.lre 1). Results ft'or" the 1985 
iY'lvestigatic'rts can be fouY',d iy, Barton (i987a). The t"'iVEt"' is 
located in the Yukon Plains section of the Central Alaskan Upland 
and Plains Province. More specifically, it lies in the Tanana 
Basin, heading south and east of the White Mountains in the North 
Plateau Province, through which it flows In a westerly direction 
for approximately 150 miles draining an area of approximately 
1,980 squat'e miles (Ft-ey et a1. 1970, Anderson 1970). 

The Cher,a Rive,- typifies mar,y e,f the lat'ger chine'ok salm':'n 
producing streams in the Alaskan portion of the drainage in terms 
of the relative magnitude of observed spawners (e.g., Andreafsky, 
Anvik, Nulato and Salcha rivers). Since 1977, peak aerial 
escapement estimates of Chena River chinook salmon have ranged 
from 563 to 2,553 fish with a lO-year average of 1,630 fish 
(ADF&G 1985). 

By obtaining a total estimate of chinook salmon escapement in the 
Chena River, the proportion represented by a peak aerial census 
carl be estirnatedu This will i'(, tU)""Y"1 peY'fI1it e:i{pa1",sicn'o, o'F past 
aerial sut"'vey escaperner,t r"'eccw'ds to total abundarlce estimates .. 
Hopefully, results will also be useful in expanding historic 
aEn" i al escapement t"ecc1)""ds foy' ot her'" irnpor-.t aYlt ch i rJocd{ sa 1me/yo, 
p)""'odlJciYlg streams thl''''oughc1ut the d)''''ailr,age which c:n-'e sirnilar ion 
physical and hydrological nature. 

F'.md i r,g fe.r the Cher,a Rivet' st udy was provided in part by a 
federal gt'ar,t in suppOt't of U. S .. ICanad iaY'/ Yukon Ri vet... 
r,ege,tiatior,s as they pertain te. the Pacific Salmon Treaty of 1985 
and in part by the State of Alaska. 
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OBJECTIVES 


Overall objectives of the 1987 Chena River chinook salmon study 
were to determine timing and magnitude of chinook salmon 
escapement and to estimate the proportion of the spawning 
population observed by a peak aerial census. The following 
specific objectives wet'e ider,t i fied: 

1. 	 Estimate the size of the Chene River chinook salmon 

spawning population using mark and recapture methods. 


2. 	 Est imate the prope,rt ie,r, of the t,:,tal Cher,a Ri vel" 
ch irll:.ok sa 1mOl'"l escapemerJt t"epresent ad by an ~.eria 1 
survey point estimate during peak spawning . 

..:'J. 	 Detel'"'mi ne escapemey",t t i fill Y"lg of eh i n:lok sa 1mo}'", spawY'Jel''"'s 
i r, the Chena River. 

4. 	 Estimate the age, sex, and size composition of chinook 
salmoy, escapemey,t i 1'"1 the Cher-Ia Ri Vet"'M 

5.. 	 Supp(n·... t o'flgcdrlg chinook salmoYI stCtCK. sepat"atioY'1 studies 
based upon scale pattern analysis (SPA) and protein-gel 
electrophoretic analysis by collecting scales and 
tissue/organ samples" 

MATERIALS AND METHODS 

Test Fi 8h i r'g ar,d TCUl..Q.i.nJ;:J" 

Two wesh size set gill nets (5-3/4 ar,d 8-1/8 inch stl"etch 
measure) wet'e fished dai ly at rivet'mi Ie 15 of the Cher,a Rivet' to 
collect chinook salmon for tagging (see Figure 1). Three gill 
nets were fished: tWCI 60-fcrot l';)YJg by 15-fclI::tt deep chum salrnoY"1 
nets (5-3/4 i'(Jch mesh) aY'ld Ol"'le 90-fclot lCI)t"lg by 20-fclot deep 
chinook salmon net (8-1/B inch mesh). Each net was constructed 
of multifilament nylon with half-inch braided filament core 
float 1 ines' and oval gt'o",meted fl.'~ats" Leadl ir,es wet'e 
approxirnate'ly 110 poul",ds pet' 100 fathoms. 

The 	 three nets were consistently fished during the same 
approximate 8-he,ut' pet'iod (0515-1415 hC)ll>'s) each day te, exa",il",e 
t''-lrI timil",g using catch per '-mit effm't (CPUE) data. Catch pet' 
ttrlit 	 effo..... t was defiY'led as the '('Iumbe...'" ,:If sa 1 fI1CtY'1 captured pe ...'" gill 
net hour per net. Additional fishing time was periodically 
allocated throughout the tagging period, particularly during the 
peak 	of the run, to insure sufficient numbers of chinook salmon 
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were tagged. Daily records were rnaintained documenting the 
duration of each gill net set by mesh size and resulting catch by 
species .. 

R two-person crew monitored gill nets continually by riverboat. 
When a fish was captured in a net, as evidenced by bobbing 
corkls) in the float line, the crew pulled alongside the net, 
removed the fish and placed it into a 50 gallon holding tank in 
the riverbc.at. 

RII chinc.e.k and chum salmon IQ.. keta Walbaum) capt._It'ed we,'e se"ed 
by external examination and measured to the nearest 5 millimeters 
from Mid-eye to fork of tail. A numbered metal loc~(ing Jaw tag 
was secured to the left Jaw of each chinook salmon. In addition, 
each chiYlook salmon was marked with a combiY',atio"l'"1 of adipc'se i:\Y'ld 
pelvic fin clips which would identify its capture and release 
date to within 5 days. Orange spaghetti tags, placed immediately 
anteri9r to the dorsal fin, were also applied to a portion of the 
chiY'loC'K salmclY'1 released.. NI;:a churn sa 1 fl1 0 'fl W8r"'e tagged but: the 
adipose fin was removed to identify recaptures. TIle marking 
schedule for chinook salmclrI was as follQws: 

l. - 5 July Rdipose plus right and left pelvic fin clip 
Eo - 10 July Rdipose plus right pelvic fin clip 

11 15 J'uly Adipose plus left pelvic fin clip 
16 20 July Adipose fin clip only 
21 31 July Rdipose plus right and left pelvic fin clip; 

in addition, application of a spaghetti 
tag 

Upon completion of sampling land tagging in the case of chinook 
salmon) 'J salmcln wel'''e released appl''''ox imately 100 yat-'ds upstt... t~am of 
the test fishirlg site. A fou>' fo,:,t squa,'e hc,lding perl was 
cCI\"'"lstrJ..tcted .c:.u....,d utilized wheYI necessar"'y to el'",sure fish were 
r-'eleased in a vigOY'C'llS state. 

Tag Recove,'y 

Spawyd ng gt"'ouY'ld sut-'veys were cOl"',ducted dai 1y by ri vet-.boat tCI 

exami Yle eh iYlclcd·~. sa Imon carcasses for tags subsequeY"lt to the test 
fishing portion of the study. The spawning area e"amined was 
ft'om Moose Creek Dam IMCD) to app,'oximately th,'ee ",i les up the 
Middle 'Fol"':R river. Rll chiYIOOH salmoYI carcasses were collected 
usirlg long harldled spea,'s, e"amined fe.,' tags arid fin clips, sexed 
by e><teY'Ylal exami nat iCI)"I, arid measured ft"'om mid-eye to for~·I{ of 
tail to the nearest 5 millimeters. RII tags were removed and the 
date, recovery location, tag number, and fin clip combination 
carefLllI y rece.rded feo,' each fi sh. 

Additional biological sampling associated with spawning ground 
surveys included collecting scales (3 per fish) frOM a subsample 
of 650 chinook salmon to estimate age composition of the 
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esCapE~rn€·~rlt and to pr'c,vide samples fClt... use 11'", subseqlter,t stock 
sepat-'aticq'", studies based UPCI)"', SPR (Mert-.itt at al. 1n press). 
From the subsample of 650 chinook salmon, tissue/organ samples 
(eye, heart, 1 i ver, and musc 1 e) were Co 11 ect etj on 150 fish wit h 
a!5sistaYlce of the U. S. Fish arid Wi 1 dl i fe Se,'vice (USFWS) fo,' 
subsequent use in genetic stock identifj.cation studies (GSI)~ 

The dorsal fin and a small section of spine was also collected 
fl~om 50 of the electrophoretic samples for subsequent aging. 
Results aS50c~iated wi·th SPA and GSI sampling as well as fin and 
yert~bl~ae collection will be reported at a later date~ 

Populatictl'''' Estirllate 

A population estimate of chinook salmon was made us i rig 
adJ ust eel 	 Pet c=n"'sen e~:;t i wator wh :i. eh gives BY, unbiased estimate 
most s:i.tuat~ ioY,s (ChapmaYI 1951, cited irl Ricker 1975). 
variance 	was calculated as per Seber (1982): 

Population was estimated as: 

N = (1M + 1.)IC + U/(R + 1)) - 1 

Its vat"iance was estimated a.s~ 

V(N) ,= ('1 + !) (C + 1) (C - R)(M - R)/«R + 1).2 (R + 2)) 

Where, 	 N - Size of population at tiMe of tagging 

M = Number of fish marked 

C -. Nllmber examined for marks 

R = Number of recaptured marks 


Approximate 95~ conficjence limits for the population estimate 
were dete~mined as follows: 

Although 	gill Y'le'\;s ",,"e kr,,:.wrl to be very size selecti.ve (Ricker 
1975) ... carCi::,\SS !r.i-ut.... veys COlrldl~lcted through time are thought YIClt to 
be selective, albeit availability of carcasses could differ 
bet\."'Jee-Y"1 sexes due to d i ffereY'lt spawni }'"It! behav iClt" arId redd defense 
t"E~sultiY)g in diffet....ent cat"'cass wash-out patterY"ls .. 

To evaluate the eFfect of Marking and recapturing with selective 
g,~a\", goodrless-of-fit tF,sts (Chi-squa,'e) were conducted to detect 
sigY'd.ficant differeY'lces 1)"', the recovery t"'ate amclY'lg different 
len~~lth cat:egot.... ies 0)·... bet ""H·?e 'r"1 sexes.. Furthe't... , tQ iY'lvestigate if 
fish passed the tagging site outside the tagging period, a 
goodness-oF-fit test was conducted to detect differences in the 
recovery rate among recovery strata~ All Chi-square tests were 
conducted at the ~ = O.()5 level of significance. 
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Ael'''ial SlJy've~ 

Attempts were made to sUr'vey the Chena Rive,' spaw)'"oi"',g ar'eas by 
single engine, fixed-wing aircraft throughout the chj,nook salmo~ 
spawY'ling seagoy,. The Ylurnber of live arid dead sa 1rnc-rl by species 
was t"ecorded as we 11 as survey corJd i t j, CIY'IS al'"ld ovet.... a 11 SUl'''vey 
effect i ver,ess (i. e. , a subject i ve ,'at i r,g c:of .:.verall s'.lf'vey 
quality as goc,d, fail", clr pcIClt.... ) (Bat"torl 1987b). CClurlts W9t"e 
recot....ded by t"ive..." iY'ldex a"r"ea fot'" each survey flowrl: 

Downst ,'earn c.f MCD 
MCD to cC'nfluer,ce of South Fm'k 
Confluence of South Fork to confluence of Middle Fork 
Confluence of Middle Fork to confluence of West Fork 
Middle Fork from mouth upstream to confluence of Munson Cr 

The pr imat"Y i 1"Idex at"ea for assess i rig whet het" CI....... '(1Clt the eh i Y"IQok 
salmon esc<ilpement e.bJective (1,000 - 1,7(0) i.s met i", the Che)'",a 
Rive,' is that po,'tion of the ,"<ili)'",stern "ive,' bet wee)'", MCD <iI)'",eI 
confluence of the Middle Fork. The escapement objective is based 
lIPO),", aerial sllt'vey i1'",dex est imates which do not ,'ep,'esEmt total 
escaperney,t, but dCI reflect anr,ual spawner abuY",daY"lce t ..."er,ds whey, 
ltsing standard SUl'"'vey methods ul"',der acceptable sUl'"'vey cCI'I",ditiol"IS. 

RESULTS 

Test Fishing and Tagging 

The f i t"'st t"epot.. t of ch i rlClok sa 1 n10n pl''''esel''It i 1'", the Chena Ri ver was 
oy, 29 June by SPOt"'t Fish DivisiclY'1 per"SClyw",sl wheY'1 Ol""'IS was obse....... ved 
near rivermile 15 IR.A. Clark, ADF&G, Fairbanks, personal 
communication). Test fishing with gill nets was initiated at 
rivermile 16 on 1 July and terminated on 31 July. Apart from 3 
a)'",d 5 July whe,.., l'"!C' fishi1'",g was co)'",ducted, gill )'",ets were 
consistently fished each day dU"ing the "sta)'",ela,'d" B-hom' peri.c.d 
te. examine run timing. As catches started te. build i,.., late July, 
fishing time was increased to 12 to 20 hours per day. A total of 
524 chinook and 104 churn sa 1 mo,.., we,'e captu,'ed (Table 1 a,..,eI 
Appendix AL Other species captured du,'i.,..,g the tagging pe.,-ticm 
of the stUdies i)'",cluded 2 sheefish (Stenodus, leucichth:t§. 
Pallas) • 

The small mesh or churn gear was effective i)'", capt'-wing both churn 
,ay,d eh i l"',clI:.k s~ 1 mol",. Th is gear accouY'lted few' 251. 0 f the ch i nook, 
salmoY'I captu..."'ed and 92'1- of the chum salrnoYl capt ut"edn Howevet"'I 1:lf 
the chil"'IOCIK salmon captured, 75';" were males while 6c:Y~ of the chl),w 
salmo1'", captll,'ed in small rnesh gea,' we,'e males. The la"ge,', 
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Table 1. Daily catches of chinook and chum salmon in test gill nets in the Chena River, July 1987. a 

•• - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _. - __ - - - - - ___ - - - _. __ - - - - -0 _. _____________________________________________ • _______ 

Approx. Chinook SaLmon Catch Chum Salmon Catches 
- - -0 ___________ •• __ •• ___________Net Sites Hours ------------------------ .. _------ Remarks RemarksDate Fished Fished MaLle Female TotaL Cun. MaLe Female Total Cun. 

------------------------------------------._------------------._------------------------------.---------._-----------------------------01'Jul 1,2,3 2 13 0 0 0 0 0 0 002'Jul 1,2,3 8 2 0 2 2 0 0 0 0
03'Jul 1,2,3 0 2 0 004-Jul 1,2,3 8 Il 0 0 2 0 0 0 005-Jul 1,2,3 0 2 0 006-Jul ',2,3 8 5 0 5 7 0 0 0 007-Jul 1,2,3 14 7 5 12 (8) 19 mort 0 0 0 008-Jul 1,2,3 8 II 8 16 35 0 0 0 009-Jul ',2,3 8 5 11 46 mort 0 0 0 010'Jul 1,2,3 8 "5 2 7 53 1 2 3 3
11-Jul 1,2,3 8 5 5 10 63 1 1 2 5
12'Jul 1,2,3 8 18 6 24 87 0 0 0 513-Jul 1,2,3 8 1 7 14 101 0 0 0 514-Jul ',2,3 13 10 4 14 (12) 115 2 0 2 7
15-Jul 1,2,3 8 4 2 6 121 1 0 1 8
16-Jul b 2,3,4 8 3 1 4 125 0 0 0 8
17-Jul b 2,3,4 8 1 5 130 1 1 2 10" 18-Jul b 2,3,4 8 " 3 7 137 3 0 3 13

19-Jul 1,2,3 8 " 6 2 8 145 1 recap 1 0 1 14

20-Jul ',2,3 12 17 9 26 (20) 171 1 sheefish 5 2 7 (3) 21 mort
21-Jul , ,2,3 20 4'1 36 77 (31) 248 2 mort,' recap 10 11 21 (6) 42
ZZ-Jul ',2,3 16 3'1 23 54 (24) 302 , sheefish 4 3 7 (3) 49 mort
23-Jul ',2,3 12 18 17 35 (25) 337 , mort 5 1 6 (3) 55
24-Jul ',2,3 8 10 7 17 354 4 4 8 63 , mort 
25'Jul b ',2,3,4 12 30 20 50 (36) 404 1 mort 11 3 14 (8) 77
26-Jul b 2 9 3 10 13 (13) 417 1 0 1 78

27-Jul b 2 8 6 12 18 435 0 0 0 78

28-Jul b 2,3,4 8 12 31 43 478 2 0 2 80

29-Jul b 2,4 8 5 16 21 499 5 0 5 85
30-Jul 2,3,4 8 t, 12 16 515 9 4 13 98 

31-Jul 2,3,4 8 3 6 9 524 5 1 6 104 


~ ~ ~ ~ ~ ~ ~ •• ~ - -- - - ~ ~ ~ - - - -_. _. - _. - - - _. ~. - - _. _. - - - - - - - - - - - - - - _. _. - - - - _. - - - - - - __ • - - - - - _. - - - - - - ___ - - - 0- __________ • _______ 0 _______ •• ________ • ___ 

TotaLs 270 27(. 250 524 6 mort, 2 recap 71 33 104 3 mort 
- - - - - - - - ~ - - - - 0 __________ ~. _. _ 0 __________ • _. __ •• _. ___ • ___ •• _______________________________________ ~ ••• ___________________________________ 

a Nl.IIber of chinook saLmon successful t.y tagged and released (517) equaLs cLmJLative catch minus 6 mortal ities and 1 fish which escaped
prior to tag application. Numbers]n parentheses indicate chinook saLmon captured during the 8-hour period of approx. 0615-1415 hrs. 

b Days on which high water affected number, Location and duration of nets fished. 



eh i l"Jocd·( gear capt ured 7571. clf the ch i rtcu:d< salmCtY'I'J elf wh i eh 45'" 
were males. Only 8 churn sa 1100),", 17 rllales and 1 fema Ie) we,'e 
captlJt'ed with la"ge mesh gea,'. 

Test Ylet reca.ptures amou.....'ted to Cty,ly 2 ch i rlDok. a'fld r,cI chum salwl:t ....., 
during the tagging portion of the study. Documented mortalities 
were 6 chi)'",ook (1.11.) and 3 chwll (2.91.) salmon. O)'",e chi)'",,:,c,k 
salmon escaped prior to tag applicatio)'",. 

All chine,ok salmon captured we,'e rneastlt'ed cmd sexed. The rllale t,:, 
female t'atio was 1.00,0.91 (521. males; 481. females). While there 
was SCtme ctverlap iFI the le.....'gth frequerrcy distribt~\tiCt'fls of chiY·loot( 
salmon catches from the two mesh-sized gill nets, the larger mesh 
size captured a greatet' pt'oportio)'", of la"ger fish IFigw'es 2 and 
3). A total of 517 chinook salmon were successfully tagged, fin
clipped and released throughout the period 1-31 July with the 
first release made on 2 July. The number of chum salmon which 
were sexed, measured, fi)'",-clipped a)'",d released t,::.taled 101 1681. 
males; 321. females). 

Two periods of high water affected test-netting (Figure 4 and 
Appendix B). The first period lasted ~ days (16-18 July) when 
increased rivet' dischat'ge temporat'i ly destroyed the eddy at site 
1, where a small mesh net was being fished. Consequently, that 
)'",et was t'elocated to site 4 (see Figure 1). The seco)'",d period of 
high wat er occl~n"'l''''ed 'ft"'orn 25-29 Ju 1y aY'td was aCcCtrnpard ed by 
excessive amCtl,.\r,ts clf flclatirlg debt"'is. The locaticI'Y·, aFld amclur,t of 
small mesh geat' which could be fished was agaiY' hampe,'ed 01', these 
days. 

Tag Recc,ve,'y 

PClrticlY"'s of the Chena Rivet"' salmoY", spawrdFlg grounds wet"e examirled 
daily ft',::.m 4-19 August. Three complete surveys wel"e ce'l'"Iducted of 
the spawning grounds between MCD (rivermile 45) and approximately 
3 rivermiles up the Middle Fork river (rivermile 1(0). A total 
of 1,186 chirlocd-l. salmoY", carcasses was eHamiY'led for' tags arid fiY"l
clips. Lerlgths wet"'e measur"'ed OFf 1,029 clf these fish arid sex 
t"'ecorded fot... 1., 030, whi Ie 156 wet·'S" l"leither sexed 'l'"IOt... flleasur"'ed due 
t,::. theit' state e,f decompositi':,n. A subsample of 651 'fish wet'e 
scale sampled fop sl..lbsequey,t agingn The male to female t"'atio 
from all chinook salmclY' examiYled OFI carcass surveys (YI :: 1., (30) 
was 1.00:1.35 (42.51. males; 57.51. females). 

Scale age determinatio~, f,'om 560 ,'eadable scales indicated that 
chi .....'clI:lk salmorl wet"'e repr"'esert'l::ed by 6 age g'r"'oups from 4 bt"'Qod 
years (Table 2). The male to female ratio for the ageable 
samples (n = 560) was 1.00:1.38 (42% males; 58% females)~ 
basically the same as that for all carcasses examined. 

Sexual dimorphism in size of Chena River chinook salmon is 
illustrated in Table 3 which shows females to be generally larger 
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Figure 2. 	 Length frequency distributions of chinook salmon 
captured in two mesh size gill nets at rivermile 16 
of the Chena River, 1-31 July 1987. 
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Figure 3. Length frequency distributions of chinook salmon (by 
at rivermile 16 of the Chena River, 1-31 July 1987. 
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Table 2. Age and sex composition of chinook salmon carcass samples in the Chena River, 1987. 

Brood Year and Age Group a 

1983 1982 1981 1980 
Sarrple 

Size 1.2 1.3 1.4 2.3 1.5 2.4 Total 
............ _....... _---_ .................... - ....... - ...... _..... ---_ ... _.... _._--_ .................. 

325 Females 0.2 1.2 49.6 0.0 6.6 0.4 58.0 

235 Males 2.7 11.8 25.7 0.4 1.4 0.0 42.0 

560 Combined 2.9 13.0 75.3 0.4 8.0 0.4 100.0 

SE 22.37 5.88 2.76 22.50 9.03 2.50 

a Age is designated as European: number of freshwater annuli followed by number of saltwater annuli. 

12 




----- -- - -------- --

Table 3. Mean length at age of chinook salmon carcass samples in the Chene River, 1987. a 

Brood Year end Age Group b 

1983 1982 1981 1980 


1.2 1.3 1.4 2.3 1.5 2.4 TotaL 

FEMALE 

Length 870 732 868 o 909 863 

SE o 23.68 2.61 8.63 2.50 


Sample Size 7 278 o 37 2 325 (58.0%) 


MALE 

Length 542 701 853 693 938 0 

SE 9.62 5.94 6.26 22.50 31.92 


Sample Size 15 66 144 2 8 0 235 (42.0%) 


560 (100%) 

a Mid-eye to fork of tail length in millimeters. 

b Age is designated as European: number of freshwater annuli followed by number of saltwater annuli. 
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than males for a given age. Figure 5 presents length frequency 
distritJutions f~om carcass surveys~ 

A total of 95 marked chinook salmon (42 males and 53 females) was 
recovered; 75 with at least one tag in place and 20 which had 
lost tags but were identified by fin-clips. Tag loss was 
estimated at 27. for Jaw tags, 30X for spaghetti tags, and 
approximately 13. for fish which had lost both tag types. 
AppY'oxirnately 81'1- aY',d 78"/.. of the fish which le'st Jaw tags and 
spaghetti tags, respectively, were males. An additional 8 marked 
fish were reported by sport fishermen but these results were not 
included when ger)erating the population estimate as creel census 
data wet.... e yOIO°t; coll€-?cted f"'''I::IM the Chena Rive.,." SPOt.. t fishe~"'y iFI 

1987 from which to estimate total sport harvest. 

PI {o;btal of 517 cl1:i.y"!()oK. salmor-I was marl<ed arId released Civet.. the 
period 2-31 July of which 95 were subsequently recovered from an 
exarninatiorl oof lJ :1.86 carcasses 01'", the spawr!ir-";;1 grc)und duriFlg the 
period 4-19 August. No significant difference (.05) was detected 
in the rate of recovery among length categories (Chi-square = 
3.11, df - 1) or between sexes (Chi-square - 2.71, df = Ii. 
Thus, there was no need to stratify by sex or size in deriving-a 
population estimate~ Length frequency distribution of chinook 
sa 1",on capt u'"ed iI', test gill I',ets was til it"t"ot"ed by 1el',gt h 
f)o"equEHoICY dist","'ibut iOrl of chirlCIOK. salrnorl carcasses (Figut"e 6) ~ 

Recovery effort must be of a duration to completely cover the 
spawning period. The recovery rate increased from 9~ on 4 August 
to a high of 12X on 7 August; decreased to 6. on 10 August and 
remained near that level thrOltgh 14 August~ was 0 on 17 and 18 
August; and reached 6. again on 19 August (Table 4). No 
significant difference (.05) was detected in recovery rates 
th,"ough ·!;:i.r"e (Chi-square - 12. L,·5, df = 9) (Table 5). Further, no 
signi?icant difference (.05) was detected in the rate of recovery 
for ",ales (Chi-square = 0.019, df = 1) or females (Chi-square = 
Oa028, df = 1) between the upper and lower halves of the spawning 
grounds examined~ suggesting a thorough mixing of tagged fish. 

A sign:lfical',t diffet"ence (.05) WHS detected, he,weve,", in the ,"ate 
of recovery by release strata (Chi-square = 11.77, df = 3) with 
recovery rate for fish ta~;ged during the early portion of the run 
being less than expected (Table 6). This suggests that tag 
application may have been disproportionate to run strength or the 
unlikely possibility that early arriving fish may have also 
spawned in other ar'sas of the drainage which were not included in 
recovery surveysn Because of the relative low number of tags 
applied prior to 20 July together with the low number recovered 
frOM that period, a population estimate stratified by time was 
Y"lQt atternptecl. 
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Figure 5. 	 Length frequency distributions of male and female 
chinook salmon carcasses sampled in the Chena 
River, 4-19 August 1987. 
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Comparison of length frequency distributions of 
chinook salmon captured at rivermile 16 (1-31 July) 
and chinook salmon carcasses recovered (4-19 August) 
in the Chena River, 1987. 
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Table 4. Number of chinook saLmon tagged and sampled for tags in the Chena River by release and recovery date, 1987. 

~ .... ~--------------~----~-.--.-.------------- .. ---.---.--------.--------~---------------------------------~-------~--------.------------------------------------- ------
Release Marked Fish Recovered 	 Daily Recoveries of Tagged Chinook Salmon (4-19 August) 
Strata Total .------------------------------------------------_._-._ .. __ .---------._-----_._---._._----- .. _-- Recovery
(July) ReLeased Clipped. With Tags 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Total Rate (RR)

------------------------------------------------_._._.-_ .. -._------------_.---------------------_ .. _-----------------------------------------------------------------_.

__ ._----_._--------- ... _----_ .. _-------------_.-._-----_._-----._ ... _----._._-._---

2 
3 
4 

2 

0 
(0) 

0 
0 
0 

0 
0 
0 

0.00 

5 0 0 
6 
7 

5 
11 

1 
1 

1 
1 

0.20 
0.09 

8 16 (2) 0 0 0.00 
9 10 1 1 0.10 

10 7 0 0 0.00 
11 

. 12 
10 
24 

0 
0 

0 
0 

0.00 
0.00 

13 14 (5) 0 0 0.00 
14 14 1 1 0.07 
15 6 0 0 0.00 
16 4 0 0 0.00 
17 5 0 0 0.00 
18 
19 

7 
8 

(2) 0 
3 

0 
3 

0.00 
0.38 

20 26 1 1 1 0.04 
21 74 18 1 3 3 4 2 2 1 2 18 0.24 
22 54 10 2 2 1 2 1 1 1 10 0.19 

>--' ..... 23 
24 

34 
17 

7 
5 

1 2 
2 

3 
1 

1 7 
5 

0.21 
0.29 

25 49 8 4 2 2 8 0.16 
26 
27 

13 
18 

(11) 3 
3 

2 
1 

3 
3 

0.23 
0.17 

28 43 6 2 1 6 0.14 
29 21 3 2 3 0.14 
30 16 4 3 1 4 0.25 
31 9 0 0 0.00 

Total Released 517 0.15 
Total Tags Recovered 75 8 8 12 16 4 4 6 3 10 0 0 4 75 (15% RR) 

TotaL CLipped Recovered 20 2 3 0 8 4 0 0 0 3 0 0 0 20 
-.---_ .... _._---_ .... 

TotaL Marked Recovered 10 11 12 24 8 4 6 3 13 0 0 4 95 (18% RR) 

Total Unmarked Recovered 101 131 116 169 67 59 101 79 162 11 37 58 1,091 
TotaL Sampled for Tags 111 142 128 193 75 63 107 82 175 11 37 62 1,186 

Recovery Rate (using tagged fish) 0.07 0.06 0.09 0.08 0.05 0.06 0.06 0.04 0.06 0.00 0.00 0.06 0.06 
Recovery Rate (using aLL marked fish) 0.09 0.08 0.09 0.12 0.11 0.06 0.06 0.04 0.07 0.00 0.00 0.06 0.08 
_. _______ .. __ . ____ . ________________ . __ . ________ . ______ --- __ -·-0 •• -·----_· .•• -·_---····_··_------.··_----_·_- __ . __ ...•. _______ ._ ...• __ ... ________ .... ___ ...... _____ -----

a 	 Chinook salmon carcasses recovered which had lost tags but were identified as a marked fish by various fin cl ip combinations. 
Number in parentheses indicates marked fish recovered which were tagged by release strata, based upon fin cLip combinations: 

1·5 July Ad pose plus right and left pelvic fin clip 
6·10 July Ad pose plus right pelvic fin clip 

11·15 July Ad pose plus left pelvic fin clip 
16·20 July Ad pose fin clip only 
21·31 July Ad pose plus right and left pelvic fin cLip and missing (ripped dorsal tissue) spaghetti tag 



Table 5. 	 Goodness-of-fit test for equal probabil ity of capture among recovery strata (4-19 August) for the 
1987 Chena River chinook salmon mark-recapture project. 

Date of Recovery Strata (4 19 August) a 
4 5 6 7 8 10 11 13 14 17-19 TotaL 

Total Marked Recovered 10 11 12 24 8 4 6 3 13 4 95 
TotaL Unmarked Recovered 101 131 116 169 67 59 101 79 162 106 1,091 
--------------- ----------- _. _. -- - - - - - - _. ---- -- - - - - -_.. -- - - -- -- -- -------_.. -- - - --- ----------------- ----------------- -
Total Examined for Harks 111 142 128 193 75 63 107 82 175 110 1,186 
Recovery Rate 0.09 0.08 0.09 0.12 0.11 0.06 0.06 0.04 0.07 0.04 

Total Chi-square (b) 0.14 + 0.01 + 0.30 + 4.72 + 0.66 + 0.22 + 0.77 + 1.94 + 0.07 + 2.63 + 

,..... 0.01 + 0.00 + 0.03 + 0.41 + 0.06 + 0.02 + 0.07 + 0.17 + 0.01 + 0.23 = 12.45 c 

'" 
a No carcaSS surveys were conducted on August 9. 12, 15, or 16. 

b Arranged in order of correspondence to the above contingency table. 

c Non-significant (a = CI.05, Chi-square = 12.45, df = 9). 




Table 6. 	 Goodness·of-fit test for equal probability of capture among release 
strata for the 1987 Chena River chinook salmon mark· recapture project. 

Dates of Release Strata (July) 
1·10 11·15 16·20 21·31 Total 

TotaL Marked Recovered 5 6 6 78 95 

Total Marked Not Recovered 46 62 44 270 422 


TotaL Released 51 68 50 348 517 

Recovery Rate 0.10 0.09 0.12 0.22 


TotaL Chi-square (8) ~ 2.04 + 3.38 + 1.11 + 3.09 + 

0.46 + 	 0.76 + 0.25 + 0.70 = 11.77 b 

a Arranged in order of correspondence to the above contingency table. 
b Significant (a = 0.05, Chi·sq = 11.7!, df = 3) 
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Although the smallest chinook salmon captured in test nets in 
1987 was only 540 mm, it is known froM 1986 investigations that 
mesh sizes used cc.uld catch fish as small as 470 film (Barton 
198713). OYlly orle chiYI':tcd{ sa 1 fllCWI was observed ()n car"'cass SUr"veys 
i y, 1987 smaller tha)'", 470 mm. Cc'nseq'.ter,t 1y, em adJ usted Pet erse)'", 
population estimate for Chena River chinook salmon escapement in 
1987 was made using all tagged fish and examined ca~casses, 
regardless of size. Table 7 pt"'esents the chinook salmon 
populatic.n estimate of 6,404 with aI', app,'c.xiroate 95;!' cor,fide)'",ce 
interval of ± 1,103 fish. Also shown for comparison are 
pc'puiatic.n estimates geY,erated fo,' each sex. The sum of these 
two estimates (6,319) differ by only 85 fish from the combined 
sex est i mate. 

Ae"i al St,,'veys 

FOIJl'"' aerial surveys were floWYr clf the CheY,a River in 1987 to 
enumerate salmQn escapemeY'It. Stl'r"veys wel''''e flclwY'r 0)'"1 20 July, 24 
July, 28 July and 4 August. The fit'st survey 0),", "':0 July was 
iY'lcomplete arid t"'ated "fair" fot"... the al'"'eas which were sut"'veyed.. A 
total o'f 683 live chirlctok arid 11 churn salmorl were obse'r"ved. The 
distribution of chinook salmon was as follows: 

MCD to South Fork - 398 
Confluence South Fork to confluence Middle Fork - 285 
Upstream of ~liddle Fork - Not surveyed 

The 24 July survey was iY'lcc1mplete as cl)",ly the a","ea betweeY'1 IYlCD 
aY'ld the South Fork. was surveyed. Survey cOY'lditioY'ls wet--'e pOCtr" as 
a result of heavy cloud cc.ve,', ,'ain squalls, and g1a,'e. Only 234 
chinook salmoY'1 were counted. 

The sln"vey elY'1 28 July was giverJ aY'1 ovel''''all r"atinQ elf "poot,,11 due 
to tltrbid water" coY",ditions dl:'\wnstream of the conflueY'lce of' Middle 
Fork river. O'f'lly 262 chinclok saimoYI wet"e e'l'"ltunerated, of which 
39 live fish were obset"ved under "gc1odll sut"vey co'nditiclY'lS iY'1 a 4
5 mi Ie st,'etch of the mainstern Chena Rive,' upst,'eam c.f the 
confluence of Middle Fork river. 

The best sut'vey of the seaso)'", was obtair,ed .:.),", 4 August which was 
given 8Y'1 clvet"all ratil""lg of "fair"". This less than "good" sut"vey 
,'ating resulted priroa"ily because it was estimated that 
approximat'ely 60;!' or the rnid-"ive,' cha)'",r,e1 WB.S obscu,'ed by da"k 
stained water downstream or the confluence of the South Fork 
river, particularly between MeD and Grange Hall Road. R total of 
1,312 chinook salme.r, (1,205 1 ive a)'",d 107 dead) was observed, 

MCD to South Fork - 768 (58;!,) 

Confluence South Fork to confluence Middle Fork - 458 (35;!') 


includes 17 in lower 1 mile of South Fork 
I)'", Middle Fo,'k upst,-earn to iYlur,sc.r, C,'eek - 51 (4;!') 

Mainstern Chena Rive,' upsb-eam co)'",fluence Middle Fk - 35 (3;!') 
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Table 7. population estimate for Chena River chinook salmon, 1987. a 

IIlJ1ber NlJ1ber Estimated Population lower Upper 
NlJ1ber Sa""led Tags Confidence confidence 

Sex Tagged for Tags Recovered Si ze Vari ance Bound b Bound b 

Male 268 504 42 3,158 174,343 2,340 3,976 

Females 249 682 53 3,161 131,255 2,451 3,871 
_ H _____ ~_ ___ H ____________ H H,_---------	 ----- ..... 

Total 1,186 95 6,319 305,598 4,222 8,416 

Combined 517 1,186 95 6,404 316,667 5,301 7,507 
________________ • _________ •• ________________ H H ________________________ 0 _____ H _____________________________ 

N .... 
a Population was estimated as: N =((M + 1)(C + 1)/(R + 1» - 1 

and its variance as:: YeN) = (M + 1)(C + l)(C - R)(M - R)/«R + 1)'2(R + 2» 

where: 	 N =Population Size 
M=Number Tagged 
C =Number Sampled for Tags 
R =Number Tags Recovered 

b A 95% confidence bound with a = 0.05 



Weathet" and water cO'l'"ld i t i O'l'"IS were not cCl'I'"ld LIe i ve To)'.... c()'I'"lduct i'l'"ig 
more aerial surveys in 19B7 during the chinook salmon spawning 
seaso)'"•. 

DISCUSSION 

It is important to note that whereas a larger, combined sex 
population estimate was obtained for the Chena River chinook 
salmon spawning escapement in 1986 (9,065 fish) than in 1987 
(6,404 fish), more females were estimated to have spawned in 
1987; on the order of magnitude of 600 - 1,400 fish. 

The female populatie'Y, estimate iI" 1986 was 2,543 (± 990) vers'_ls 
3,161 (± 710) in 1987; a diffe,-eY,ce of 618 females. Whey, 
multiplying the combined sex population estimate in each year by 
the respect i ve sex )''''at i 0 clbset"ved dut"'i'l'"19 cat"'Cass 5Ut"'veys, 
resulting female numbers differ from the independent feMale 
estimates but still fall withiy, ,-espective 95)<: ce,y,fideY,ce bocmds. 
Fe,r example 9,065·M- 25'1'- equal s 2,266 fernal es fe,r 1986 ay,d lies 
within the 95)<: confidence bounds of the independent female 
estimate fo,- that yea,-. Likewise, 6,404 * 58)<: equals 3,714 
females for 1987 and lies within the 95)<: confidence bounds of the 
indepey,dey,t female estimate fo,- that yea,-. Estimatiy,g the y,umber 
of female spawners presey,t using the latte,- method, iy,dicates 
1,448 mo,-e fema les present h·, 1987 than iI', 1986. 

In terms of assessing production potential from year to year in a 
giveI', chine,ok. salmeoYJ stream, this illustrates the importance of 
knowing or obtaining a good estimate of the number of females 
wh ich reach the spawn iYlg grounds Vet"'SllS kYlowi'l"lg the total number 
of spawY,ers. 

AYH"ILlal 'fluctuations .iYI chirlook salmclYl escapemel"lt sex t"atios are 
considered to be primarily a function of differences of age-at
mattlrity bet weeI', sexes a ....d va,-iable yea,- class strey,gth. Yuke,Y, 
River chinook salmon return primarily as 5- and 6-year-olds and 
males usually domi ....ate age 1.3 while females usually dominate 
1. 4. The highe,- percey,tage of females observed iI', the CheY,a 
River in 1987 as c,pposed tel 1986 also reflects good b'("cu::td year' 
product ion from 1981, compc"_lYJded possi bl y by a poor b,-,:ood yea,
return of males -From 1982. 

Timing of the Chena River chinook salmon migration ~as examined 
using an approach by Mu....dy 11982, 1984). He developed a time 
density model to describe salmon migration run timing. The 
pattern of the migratio.... is described by the mean date of passage 
la measur-e e,f the cer,tc-al te ....der'cy) and the stay,da,-d deviatir.m (a 
measure of dispet"'sioF,).. These statistics are calculated fOr"'On1 the 
proportio.... of the te,tal escapemey,t occu,-,-iY'!) each day. Fur-the,-, 
the median date is the day on which 50~ run-passage occurs. 
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Only CPUE data from large mesh gear fished during the standard 8
hour daily period was used to estimate run timing. That gear was 
the most consistently fished, even during periods of high water. 
As a result the mean day of run passage for chinook salmon (sexes 
combiY,ed) in the Cher,a Rive,' in 1987 was estimated to be 22 July 
with a standard deviation of 6.9 days (Figure 7). It is 
interesting to note that identical timing results were observed 
when using total soaktime CPUE data of the large mesh nets. This 
may indicate little difference in timing by time of day. The 
median date of run passage also fell on 22 July. A slight 
difference in timing by sex was observed using daily 8-hour CPUE 
data f,'om la"ge mesh nets. The mear, day for' males was 20 July 
(SO = 7.0), 3 days earlier than for females (23 July; SD = 6.5). 

Results from the peak aerial census flown on 4 Rugust revealed 
the Chena Rivet" chiY"IQcd·( salmon escapemeY"lt c,oJective was met i1'"1 
1987 by the occurrence of 1,226 fish between MeD and the Middle 
Fork river" The total survey estimate of 1,312 chinook salmon 
t'epresents 20.5~ of the population estimate L.f 6,404 fish. By 
comparisoY"l., an estimated 22 .. 4":; of the populatic'rl estimate was 
observed in the Chena River in 1986. The peak aerial surveys in 
both 1987 ar,d 1986 we,'e t'ated ':'r,ly "fair" and fc.r similat' reasoY,S 
(i.e., 40-60~ of the mainriver channel downstream of the South 
Fork river was obscut'ed to the c.bse,'ve,' by dar'l<. staiY,ed water). 

It is likely that a higher proportion of the actual population 
woul d be observed orl peak surveys g i ve'fl /I gClod II sltr"'vey cO'fld i t i elYIS 

(Table 8). Skaugstad (II', press) r'eported that a peak aet'ial 
census rep,'esent ed appt'OX i mate I y 40~ of t he mark. and t'ecapt Ut'e 
population estimate made in the Salcha River in 1987. That 
sur"vey was alsCI flclwY'1 under'" "fair ll sur"'vey cO'flditio'fIS. Similarly, 
38.6~ of the total season escapement passing through a DFO weir 
c.n the Big Salmon Rivet·' iy, 1986 was estimated f,'or~ a peak. aerial 
sUt'vey flc.wn uF,de,' "fair" ccoy,ditior,s (RDF&G 1986). rr, 1987, 
approximately 80~ of the Big Salmon River chinook salmon weir 
count (through the date of the survey) was observed on a peak 
sLn"'vey flowl'"1 uy,der IIgood ll cO'flditiclrls. This sUl'''vey later pt"oved 
to repr'eser,t 74. 8~ L.f the to:.tal we it' count for the seasc·y, 
(US/Canada JTC 1987). Similarly, 80~ of the chiY-,,:.ok sa I ",.:.r, 
cotlYltir,g tower'-estimated escapefllent ir, the East Fc.,'k Ry,dreafsky 
River in 1987 was c.bserved dtlt'iy,g a peal<. aerial cenSUS (US/Car,ada 
JTC 1987). 

Iy, a 1979 study of the Morice River in British Columbia, Neilsc.r, 
and Geen (19B1> reported that the peal<. ae,-·ial chil',ook salmor, 
COUy,t represented 52:;1. .:.f the teotal estimated spawning pc.pulatior, 
fCot' the seasoy,. 
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Figure 7. 	 Chinook salmon run timing in the Chena River based upon 
CPUE of large mesh gill nets at rivermile 16, 1-31 July 
1987. 
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Table 8_ 	 Comparsion of chinook salmon total estimated spawning populations and the proportion represented by an aerial 
census flown during peak of spawning. 

Total Aerial Census Percent of 
Abundance ---------------------- Total Estimate 

Est i mate and Peak Rating by Aerial 
Year location Method a Count (if known) Census Source 

1987 Chena River (AK) 6,404 (m/r) 1,312 fair 20.5% 
1987 Salcha River (AK)I 4,n1 (m/r) 1,898 fair 39.8% Skaugstad In press 
1987 East Fork Andreafsky River (AK) 2,011 (twr) 1,608 good 80.0% US/Canada JTC 1987 
1987 Big saLmon River (Y.T. CAN) 998 (weir) 747 good 74.8% Barton 1987a 
1986 Chena River (AK) 9,065 (m/r) 2,031 fair 22.4% Barton 1987b 
1986 Big salmon River (Y.T. CAN) 1,816 (weir) 701 fair 38.6% Barton 1987b 
1986 Clear Creek (AK) 108 (weir) 47 poor 43.5% Barton 1987c 
1985 Clear Creek (AK) 444 (weir) n fair b 17.3% Barton 1987c 
1979 Morice River (B.C. CAN) 2,826 (g/S) 1,470 52.0% Neilson and Geen 1981 
--------------------------------------------------------------------------------------------------_ .. _------._----._----_ .... 

a Methods are mark and recapture (m/r); tower counts (twr); weir counts (weir); and, population estimated from replicate 
ground surveys and stream life (g/s). 

b survey conditions were' rated "fair" but timing of survey was late with regards to peak of spawning. 



SUMMARY 

1. 	 A total of 524 chi'flook aY",d 104 churn salrncl\"'"l al'"!d 2 
sheefi5h were captured with two gill net mesh sizes at 
rivermile 15 of the Chena River from 1-31 July. 
IYlot"talities we ..."'e 5 and 3 for chiYIOOK. arid ch l..l.f11 salmcq.., 
t"'espect i ve ly, wh i 1e 2 ch i nClok al'"ld rio ch um sa 1mort wet"'e 
recaptllred i)'", test )'",ets. 

2. 	 All chinook salmon captu,'ed i)'", test r,ets we,'e meas'-It'ed 
and sexed. The male te, female ,'atio was 1. 00:0. 91. A 
total of 517 chinook salmon was successfully tagged, 
fir,-cl ipped and t'eleased. The !'",urnbet' of churn salm.:'r, 
measl.lred, sexed, fi!'",-cl ipped ar,d released totaled 101. 
Chllm sal me,!,", were )'",ot tagged. 

3. 	 Chirlook salmoY'1 cat"'cass sur"'veys wel-"'e cOY'lducted by 
riverboat from MCn to approximately 3 rivermiles up the 
Middle Fork river during the period 4-19 Allgust. A 
seaso)'", total e.f 1,186 chinook sahl0n carcasses was 
examined for tags. Lengths were measured on 1,029 of 
these fish a)'",d sex ,'ecorded fot' 1,030. 

4. 	 A total of 95 marked chim::'ok sa 1"'00,),", was t'ecoveredl 75 
with tags and 20 identified by fin-clips. Tag loss was 
estimated at 27~ for Jaw tags, 30~ for spaghetti tags 
and approximately 13~ for fish which had lost both tag 
types. Approximately 81~ and 78~ of the fish which 
lost Jaw tags and spaghetti tags, respectively, were 
males. 

5. 	 The most abuy,da),",t age groups of chinook salmon as 
dete,'rni ned ft'orn scal es we,'e age 1.4 (751.), age 1. 3 
(13~), a!'",d age 1.5 (8:<:). Both males ay,d females were 
domi)'",ated by E.-year-c.lds (age 1. 4) from the 1981 bren:,d 
yeat', he.wevet' females de.mi!'",ated that age gt'oUP (49. 5~ 
vet'SUs 25.71.) as -well as the 1. 5 age g"oup. Males a),"' 
the c.thet' hand, dC'miY,ated the L 3 age gt'c.up <121. vet'SUs 
11.). The male toO' female ,'atio was 1.00,1..38 (42~ 

males; 581. fernales). 

5. 	 No 51 gni ficant difference (.05) in probability of 
ch i no.ok sa1 mc.n recapture was detected by sex or size 
category nor by time at... location of recovet...y. 

7. 	 An adjusted Petersen population estimate for the 1987 
Chena River ch i Y'lclok sa 1me-)'", escaperne),",t was 6, 40'+ wit h aY'1 
appt'OX imate 951. confidence i),",terval of ± 1,103 fish. 

8. 	 The mean al',d medial', date of tirni)'",g fat' the 1987 chiY,ook 
salmon run in the Chena was estimated to be on 22 July. 
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A slight di~'Ference in timing by sex was observed with 
mean dates of 20 and 23 July for males and females~ 

t'espect i. ve ly. 

9~ 	 The peak aerial census was made under Ilfair'l survey 
condit-ions on 4 August. A total of 1,312 chinook 
sa 1rnoY'1 we 'r"l e eYH_lm€'~i'-'ated wh ich 'r"'ep'r"eseY'lts i:::O .. 5~ elf the 
populatiorl estimate. Based uporl the 4 August su,'vey, 
the Chena River chinook salmon escapement objective was 
achi.eved in 1987. 

CONCLUSIONS RHO RECOMMENDRTIONS 

The population estimate of 6,404 fish is considered to reflect 
the general order of magnitude of the 19B7 Chena River chinook 
salmon spawning escapement. Whereas, the peak aerial census 
t"'ep ..."eseFlted O·r.ly 20~5':1a of the populaticq"", estimatelj it was 
cOl'"lducted uYlder "fail·... ll survey c':lnditiclns. Mot--e studies are 
FH~ecled tCI defill"le the actual pe","'ce'ntage accCluYlted fo)'"' uY-ldeY" IIqood El 

survey conditions since a large proportion of the historical data 
base C'oll"lsists (:If a~::::'l·.. ta.l estimates made !JFIc:le...... slJch cOY'ldittoY'ls. It 
i!5 l·.... ecOrnf(fE~Flded t~1at st ud i es be CCtY'lt i Flued il"'l l 988 .. 

Findings in 1987 revealed little difference between tag loss of 
either Jawor spaghetti tags. Thus, it is recommended that 
sP'!:I.!;!h€:?-I::f..:i tans (i1", cc)Tt1biy,atil::lFt with fin clips) be used iFI tt"lE!' 

future since less time is required for tag application and less 
fish handling str'BSS is incurred. 
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Appel'liilr A. Test giUm daily catch reeol"ds by IIIeSh size in the Chena Rivet', July 1987. 

Fishing Time 
ChinooK SallOn ChUlll Sallon 

Site Mesh Tile Tile Duration Duration 
Date NUllbel' Si ze Set Pulled Hi nutes rkllJJ"S Male Feule Total Male Fellile Total Remarks 

OHul S.75 I44S 1iI0 85 1.4 o o o o o o 
02-J,1 S.75 064Q 1450 490 8.2 o o o o o o 
OJ-Jul o 0.0 
04-Jul 5.75 061S 141S 480 8.0 o o o o o 
05-Ju1 o 0.0 
O6-Jul S.75 0615 1425 490 8.2 2 o 2 o o o 
07-Jul S.75 0610 1935 805 13.4 2 I 3 o o o 1 chinook IIOrt 
08-Jul S.75 06IS 1420 485 8.1 1 o I o o o 
OHul S.75 06IS 14:ro 49S 8.3 I I 2 o o o 
100Jul S.75 0610 1420 490 8.2 o o o I I 2 1 ehu. IIOrt 
11-Jul S.75 0655 1500 485 8.1 2 o 2 o o o 
12-Ju1 S.75 0605 141S 490 8.2 3 o 3 o o o 
13-Jul S.75 0615 141S 480 8.0 3 o 3 o o o 
14-Jul 5.75 0610 I90S 775 12.9 2 I 3 2 o 2 
15-luI 5.75 0620 1440 500 8.3 o o o o o o 
16-J'1 o 0.0 
l7-luI o 0.0 
18-Jul o 0.0 
19-Jul 
2o-Jul 

S. 75 
S.75 

0630 
0610 

1445 
2WO 

495 
685 a 

8.3 
11.4 4 

o 
o , o 

2 
o 
o 

o net fished poorly - hign water 
1 sheefish 

2Hul 5.75 0001 2205 1260 b 2:1.0 6 4 10 5 1 chinook mort: 1 cninook recap 
22-Jul S.75 0625 2210 94515.8 4 2 6 o 1 sheefish 
23-Jul 5.75 0615 1805 710 11.8 4 o 4 2 I 3 
24-Jul 5. 75 0620 14:ro 490 8.2 4 3 2 5 1 ehu. IIOrt 
25-Jul 5. 75 0620 1430 490 8.2 2 3 3 o 3 

4Q 11 51 17 10 27 

01-Jul 2 B.13 1420 lE.12 II' I., o o o o o o 
02-1ul 2 8.13 0620 1445 505 8.4 2 o 2 o o o 
03-Jul 2 o 0.0 
OHul 2 8.13 0620 1425 485 8.1 o o o o o o 
05-Jul 2 o 0.0 
06-Jul 2 8.13 0610 1420 490 8.2 2 o 2 o o o 
07-Jul 2 8.13 0615 1930 79S 13.3 3 3 6 o o o 
08-Jul 2 8.13 0620 1428 4lI8 8.1 4 7 II o o o 
09-Jul 2 8.13 0610 1425 49S 8.3 1 I 2 o o o 
100Jul 2 8.13 0615 1425 490 8.2 3 2 5 o o o 
11-Jul 2 8.13 0650 1450 480 8.0 3 S 8 o o o 
12-Jul 2 8.13 0610 1425 49S B.3 9 5 14 o o o 
13-Jul 2 8.13 0620 1428 480 8.0 3 7 10 o o o 
14-Jul 2 8.13 0615 1925 790 13.2 8 3 11 o o o 
15-Ju1 2 8.13 0615 1430 49S 8.3 4 2 6 o o o 
16-Jul 
17-Jul 

2 
2 

8.13 
8.13 

0620 
()6;0 

1435 
1450 

505 
490 

8.4 
B.a 

3 
o I 

4 
I 

o 
o 

o 
o 

o 
o 

high water 

18-J,1 2 8.13 0610 1420 490 8.2 2 3 5 2 o 2 
19-)ul 2 8.13 0620 144Q SOO B.3 3 2 5 o o o 1 chinook recap 
2O-Jul 2 8.13 06IS 2WO 695 c 11. 6 7 B 15 I o 
21-Jul 2 8.13 0001 2215 1180 d '9.7 29 30 59 o I 1 chinook escaped untaqged 
22-Jul 2 8.13 0620 2205 94S 15.8 22 19 41 o o o 
23-Jul 2 8.13 0620 1810 710 11.8 8 I' 22 o I 
2Hul 2 8.13 06IS 1425 490 8.2 4 S 9 I o 1 
25-Jul 2 8.13 0625 2WO 770 e 12.8 " 16 40 o o o 1 chinook 80rt 
2!i-Jul 2 8.13 0001 . I44S 570 f 9.S 3 10 13 o high water 
27-J,1 2 8.13 os;ro 1635 485 8.1 6 12 18 o o o hign water 
28-Jul 2 8.13 0615 1445 S10 8.5 11 29 4Q o o o 
2'3-J,1 2 8.13 0620 1415 475 7.9 15 19 o o o 
3O-1ul 2 8.13 0625 142; 480 8.0 4 II 15 Q o o 
31-Jul 2 8.13 0620 1430 490 B.2 3 6 9 o 

175 217 392 7 8 

-Continued
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~perdi)l R. (po 2 of 2) 

Fishing Ti. 
Chinook Sallon Chu. SallOn 

SUe Mosh Ti_ Ti. Duration Duration -------o.to Siz. Sot Pullod Minutes HoW'S Mal, FeEle Total Mal, FeAle Total Rl!I1arks 

01~Jul 3 5.75 1500 1615 75 1.3 0 0 0 0 0 0 
02~Jul 3 5.75 0645 1440 475 7.9 0 0 0 0 0 0 
03~Jul 3 0 0.0 
04~Jul 3 5.75 0625 1430 485 8.1 0 0 0 0 
05-Jul 3 0 0.0 
06-Jul 3 5.75 ·0605 1415 490 8.2 1 0 1 0 0 0 
07~Jul 
08~Jul 

09-Jui 

3 
3 
3 

5.75 
5.75 
5.75 

0620 
0625 
0605 

1925 
1432 
H2O 

785 
4&7 
495 

13.1 
8.1 
8.3 

2 
3 
4 

1 
1 
3 

3

•
7 

0 
0 
0 

0 
0 
0 

0 
0 
0 1 chinook IitJrt 

to-Jul 3 5.75 0620 1430 490 8.2 1 0 1 0 1 1 
U-Jul 3 5.75 0645 1445 4&0 8.0 0 0 0 1 1 2 
12~Jul 3 5.75 0615 1430 495 8.3 6 1 7 0 0 0 
ll~Jul 3 5.75 0625 1425 4&0 8.0 1 0 1 0 0 0 
14~Jul 3 5.75 0620 1935 795 13.3 0 0 0 0 0 0 
IS-Jul 3 5,75 0610 1415 4&5 8.1 0 0 0 1 0 1 
16~Jul 3 5.75 0630 1440 490 8.2 0 0 0 0 0 0 high Nater 
17-Jui 3 5.75 0630 1440 490 8.2 2 0 2 0 0 0 
IS-Jul 3 5.75 0615 1425 490 8.2 0 0 0 1 0 1 
Ii-Jul 
2O-Jul 
21-Ju! 
22-Jul 
23-Jul 
24-Jul 
25-Jui 
26-Jul 

3 
3 
3 
3 
3 
3 
3 
3 

5.75 
5.75 
5,75 
5.75 
5.75 
5.75 
5.75 
5.75 

0615 
0620 
0001 
0615 
0625 
0610 
0630 
0001 

1.30 
2400 
2220 
2155 
1815 
14<0 
2400 
0120 

.95 
710 9 

1320 h 
940 
710 
490 
78() i 
120 

8.3 
11.8 
22.0 
15,7 
11.8 
8,2 

13.0 
2.0 

1 
6 
6 
5 
6 
3

•
0 

0 
1 
2 
2 
3 
1 
3 
0 

1 
7 
8 
7 
9

•
7 
0 

1 
2 
6

•
2 
0 
6 
0 

0 
2 
5 
2 
0 
2 
3 
0 

1

•
11 
6 
2 
2 
9 
0 

1 chili IICrl 
1 chinook .ort 
I chili IOrt 
1 chinook .art 

27-Jul 3 0 0.0 
28-}ul 3 0 0.0 
29-Jul 3 0 0.0 
JO-Jui 3 5.75 0630 1430 4&0 8,0 0 0 0 3 2 5 
31-Jul 3 5.75 0615 14<0 4&5 8.1 0 0 0 0 0 0 

51 18 69 27 18 45 

to-Jul 4 8,13 0710 lHO 270 •• 5 0 0 0 0 n&t fished poorly 
lI-Jul 0 0.0 
12-Jul 0 0.0 
ll-Jul 0 0.0 
14-Jul 0 0.0 
I5-Jul 0 0.0 
16-Jul 
17-Jul 
18-Jul 
19-Jul 

4 5.75

• 5.75

• 5.75 
4 5.75 

1010 
0650 
0605 
0610 

1430 
1500 
1410 
14<0 

. 26() 

490 
4&5 
490 

'.3 
8.2 
8.1 
8.2 

0 
2 
2 
1 

a 
0 
0 
0 

0 
2 
2 
I 

0 
1 

0 
0 

0 
1 
0 
0 

0 
2 
0 
0 

2O-Jul 
21-Jul 
22-Jul 

4

•
4 

0 
0 
0 

0.0 
0.0 
0.0 

23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
3O-}ul 
31-Jul 

4

•• 5.75

••• 5.75

• 5.75 
4 5.75 
4 5.75 

1440 

0625 
0625 
0620 
0625 

1730 

1.30 
14<0 
14<0 
1435 

0 
0 

170 
0 
0 

4&5 
475 
4&0 
490 

0.0 
0.0 
2.8 
0.0 
0.0 
8.1 
7,9 
8.0 
8.2 

0 

0 
0 

0 

2 

1 
0 

0 

3 
2 
1 
0 

2 

2 
5 
6

• 

0 

0 
0 
2 
1 

2 

2 
5 
8 
5 

lots of debris 

8 4 12 20 4 2' 

Grand Total 27. 250 52' 71 33 104 

• ActUoll fishing tiE Mas (610-141:5 and 2040-2400 hrs• 
b Actual fishing tilE !lliS 0001-032:5 and Ob3O-22OS hrs. 9 

Actual fishing tiM IfiS 0001-(1110 and 0625-1445 hI'S. 
Actual fishing tilE 1fi9 0620-1435 and 2025-2400 hrs. , Actuil fishing tiE was (615-1425 and 2035-2400 hrs. h Actual fishing tilE! ...as 0001-0335 and 0615-2220 hI'S. 

d Actual fishing tile was 0001-0345 ard 0620--2215 hrs. i Actual fishing tile NaS 0630-1750 ar'ld 2220-2.0\00 hI'S. 
! Actual fishing tiE Has 0625-1745 ard 2230-2400 hrs. 
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Appendix B. 	 Mean daily water discharge in the Chena River as 
measured at the USGS guaging station below Moose 
Creek Dam, July - August 1987. a 

Discharge Discharge 
July (cfs) August (cfs) 

1 676 1 1,540 
2 628 2 1,670 
3 588 3 1,750 
4 556 4 1,520 
5 537 5 1,320 
6 516 6 1,180 
7 501 7 1,090 
8 486 8 1,050 
9 471 9 1,070 

10 468 10 1,170 
11 462 11 1,120 
12 456 12 1,040 
13 459 13 980 
14 510 14 955 
15 990 15 1,610 
16 1,110 16 2,740 
17 
18 

1,020 
860 

17 
18 

2,610 
2,410 

19 
20 

764 
700 

19 
20 

2,220 
2,670 

21 636 21 3,380 
22 592 22 3,280 
23 560 23 2,920 
24 700 24 2,550 
25 1,500 25 2,280 
26 2,500 26 2,040 
27 2,000 27 1,820 
28 1,670 28 1,670 
29 1,330 29 1,540 
30 1,200 30 1,450 
31 1,210 31 1,450 

a Provisional data provided by USGS. 
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